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When hay producers estimate cost of production they often focus exclusively on “cash costs” or variable
cost of production such as fuel, repairs, supplies, fertilizer, labor (if hired), and rent (if leased). They all
too often ignore their “fixed costs” of production such as depreciation, interest, labor (if family),
insurance, and certain taxes. Although there are legitimate reasons to concentrate on cash costs in the
short-run, it is a mistake in the long-run, as these are real costs. Fixed costs for equipment are often
ignored because they are generally paid in lump sums, and thus there is a disconnect between
equipment use and these costs. For example, each time you fill up the fuel tank you have a good
estimate on the fuel cost for the running the tractor for the last ten hours. The same is not true for
depreciation or interest on that tractor. You probably have no idea what that costs you.
These fixed costs add up. For hay operations that are overcapitalized (too much equipment for their
level of production), the combined depreciation and interest costs for equipment are sometimes higher
than all their cash costs combined. These hay operations will never be profitable and unfortunately, it
may take them years to realize this. The high fixed costs will be a drag on the hay enterprise regardless
of how efficient they are with the rest of the operation. In this article, I’m going to help you understand
the magnitude of these fixed costs by focusing exclusively on depreciation and interest on equipment.
These are by far the biggest and most important fixed costs, but the same concepts can be applied for
the other fixed costs as well.
Most people have a baseline understanding of depreciation. However, there are two common
misconceptions related to depreciation that must be addressed before we can move forward. The first
is the belief that depreciation for tax purposes is real depreciation. It is not. IRS, or tax depreciation, is
there for one purpose only: to determine what depreciation you can deduct for tax purposes. According
to the IRS, a tractor is fully depreciated after seven years. Real depreciation is the difference between
what you bought that tractor for and what you could sell it for today. Hopefully that tractor is still worth
more than half of its original value after seven years. The rest of this article assumes real depreciation.
The second misconception is that all depreciation is a “fixed” cost, and this has been perpetuated by
agricultural economists like myself. It is true that part, and potentially most of depreciation is fixed, but
part of depreciation is also variable. To help understand this dynamic, imagine buying two identical new
tractors. One you work hard for a year putting 500 hours on the tachometer. The other you park in the
barn and never use. At the end of that first year you sell both tractors. Even though you didn’t use the
second tractor, will it bring as much as you paid for it a year ago? Definitely not in a normal situation.
This drop-in value is the “fixed” depreciation. It doesn’t matter if you use that piece of equipment or
not, it will drop in value. You now sell the tractor that you ran for 500 hours. Will this tractor bring as
much as the one you parked in the barn? Again, in a normal situation the answer is a definite no, it will
be worth less. The difference in value between these two tractors is the “variable” depreciation: the
more equipment is used, the steeper the drop-in value.
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Interest on equipment is the other major fixed cost we will examine. If you have a loan on your
equipment, interest is an obvious cost (although one you are still likely to forget about in the short-run).
If, however, you self-financed a piece of equipment, it probably isn’t an obvious cost, but I will argue it is
still real a cost. For example, if you have a loan on your farm for 6%, with a balance of $100,000 and
your self-finance a piece of equipment for $25,000, you could have taken that $25,000 and paid off part
of your farm mortgage. In general, the cost you allocate for self-financed capital should be the highest
interest rate you have outstanding on your farming enterprise. If you are one of the fortunate few that
have no loans on their farming operation you should charge yourself a reasonable interest rate based on
what you could earn on that capital in a relatively risk-free investment elsewhere. This will likely be a
lower rate compared to the rate for borrowed money. Technically, we should adjust the interest rate by
the inflation rate to come up with a real interest rate. If the inflation rate was 2%, we would adjust that
6% mortgage down to a 4% real rate of capital. That would be an appropriate interest rate to use for
that piece of equipment.
Now that you have a fundamental understanding of depreciation and interest we can look at some
examples to help understand the extent of these fixed costs. Table 1 shows two capital investment
scenarios for a hay operation, one with a total capital of $250,000, and one at $100,000. Note that for
the tractors, it is assumed that they are also used for other farming enterprises (examples: grain, cattle),
and thus we will pro-rate this capital by the relative amount of time they are used for each enterprise.
In these examples, we are assuming they are used 70% of the time for the hay operation. The rest of
the equipment is used only for the hay operation and thus we allocate the full value of that equipment
to the hay operation. In the $250K scenario, we have three tractors and have a large package square
baler. In the $100K scenario, we have two tractors and a small sized square baler. Some of this
equipment may be purchased new, and some used. Obviously, most or all of the equipment in the
$100K scenarios was purchased used. There are many ways we could have come up with both the
$250K and $100K scenarios. Don’t worry so much about the exact line of equipment in these two
examples, think about the value of your equipment when purchased (new or used), and adjusting those
values for other enterprise use where appropriate.
The actual rate at which equipment loses value is highly variable based on the original value of the
equipment, age, type of equipment, brand of equipment, and specific market conditions. For example,
newer equipment will lose value quicker than older equipment, and balers will lose value quicker than
tractors. The approach taken here was to try to calibrate the $250K, $150K, $100K, and $50K hay capital
scenarios so that values after 5 years of use is realistic based on total usage per year (0, 500, 1000, and
2000 tons of hay produced each year).
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Table 1: Hay Production Capital Cost Scenarios
$250,000 Scenario
Equipment

Initial
Value

Percent
Hay

Tractor 1

$65,000

70%

Tractor 2

$35,000

Tractor 3

Hay
Capital
(Initial)

$100,000 Scenario
Initial
Value

Percent
Hay

$45,500

$35,000

70%

$24,500

70%

$24,500

$20,000

70%

$14,000

$20,000

70%

$14,000

Baler

$100,000

100%

$100,000

$20,000

100%

$20,000

Mower

$30,000

100%

$30,000

$15,000

100%

$15,000

Rake/Tedder

$15,000

100%

$15,000

$10,000

100%

$10,000

Accumulator

$10,000

100%

$10,000

$8,000

100%

$8,000

Wagon/Trailer

$10,000

100%

$10,000

$7,500

100%

$7,500

Miscellaneous

$1,000

100%

$1,000

$1,000

100%

$1,000

TOTALS

$250,000

Hay Capital
(Initial)

$100,000

Table 2 shows the values of the four hay capital scenarios based on these production levels for five
years. These values can be compared against each other to see how well they match with real world
conditions. For example, with the $250K initial hay capital scenario, the final value after 5 years if this
equipment was parked in the barn without any production would be $225K, which is a loss of 10% in
overall value. This same 10% loss in value was applied to all the scenarios. While it is the same
percentage, it will result in very different levels of overall value loss ranging from $25K for the highest
cost scenario to $5K for the lowest cost scenario.
Think about this loss in value within the context of inflation. If, for example, the equipment in the $250K
scenario was actually worth $237K five years from now in future dollars, it would be worth less than this
in today’s dollars. At a 1% annual inflation rate, this $238K value would adjust downward to
approximately $225K. Thus in nominal values what may have looked like only $13K in depreciation over
five years was in reality $25K in depreciation in today’s dollars. Inflation tends to mask the true extent
of depreciation.
Variable depreciation based on total hay production is assumed to be $4/ton per year. Thus producing
500 tons of hay each year brought the value of the equipment down from $225K (no production) to
$215K based on this production level. A production level of 1000 tons of hay each year would bring the
value down to $205K after five years.
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Table 2: Equipment Values by Various Hay Production Levels
Tons Hay per Year

0

500

1000

2000

Acres (4 tons/acre)

0

125

250

500

Initial Value
Final Value (5 Years)

$250,000
$225,000

$215,000

Initial Value
Final Value (5 Years)

$135,000

$125,000

$115,000

$95,000

$100,000
$90,000

$80,000

Initial Value
Final Value (5 Years)

$185,000

$150,000

Initial Value
Final Value (5 Years)

$205,000

$70,000

-

$50,000
$45,000

$35,000

-

-

Note: Fixed depreciation assumed at 10% of initial value after 5
years; Variable depreciation assumed at $4/ton of hay produced.

The fixed and variable depreciation used here are rough estimates: they may be accurate for one farm
with a particular equipment arrangement and may be off a moderate amount for another farm.
However, the general concepts that you will see regarding how the combined fixed costs change as
production changes, will be valid. A general understanding of how these fixed costs change based on
production is the primary objective of this article. I am trying to keep your eye on the forest and not get
you lost in the trees.
The real interest rate used (actual interest minus inflation) was assumed to be 4.5%. The resulting
interest cost along with the fixed and variable depreciation previously detailed are combined to
determine the total fixed costs (depreciation and interest) on a per ton of hay produced basis. Figure 1
summarizes these overall fixed costs of production with the four capital cost scenarios. For example, if
you were using the $150K hay capital scenario and produced 750 tons of hay per year, you would draw a
line straight up from 750 tons until you hit the $150K scenario (2nd curve from the right), then draw a
horizontal line from that point to the left until you intersect the left axis, and read the result which
would be $15. This means that your estimated fixed costs (fixed depreciation, variable depreciation,
and interest) are estimated at $15/ton if you have $150K of hay capital and produce 750 tons of hay per
year. If you produced 500 tons of hay per year your fixed costs would increase to roughly $20/ton, and
if you produced 1000 tons of hay per year your fixed costs would decrease to about $12/ton.
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Figure 1: Fixed Costs (Depreciation and Interest)
per ton Hay Produced
Various Initial Equipment Investments
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Notice how, at relatively low production levels for each capital investment scenario, fixed costs are high
and decrease rapidly with small increases in production (the fixed cost curve is steep). Also notice that
at higher relative production levels each fixed cost curve starts to level out. Ideally, you want to be at or
near that production level where it starts to level out to justify your capital investment.
For example, with the $150K hay capital scenario, fixed costs per ton of hay produced are $37/ton at a
production level of 250 tons/year and drop quickly to $12/ton at a production level of 1000 tons/year.
The main reason for this dramatic decrease is that even though our total fixed costs are going up as we
increase production from 250 to 1000 tons/year, it is only the variable depreciation cost that is
increasing, the fixed portion of depreciation and interest stay the same. The total fixed costs increased
27% going from 250 tons/year to 1000 tons/year, but the production level increased four-fold. Dividing
a small increase in total costs by a large increase in overall production results in a rapidly decreasing
fixed cost curve.
What is an appropriate fixed cost for a hay operation? Well, you want it as low as possible, but you also
must consider the tradeoff between reducing your fixed costs and potentially having higher labor and
repair costs. Keeping labor costs in check is particularly important with small square bales so investing
in capital equipment that reduces labor costs more than the increase in fixed costs would make sense.
Cutting equipment costs beyond a point will be counterproductive. In the end, you need to strike a
balance.
What is too high of a fixed cost for hay production? For cow-quality round bales I routinely tell
producers that they need to get these fixed costs under $15/ton. This is because their hay is usually
only worth $60-75/ton on the open market. You simply will not have a chance at making a profit when
you are approaching 1/3 – 1/2 the value of the hay just on fixed costs before accounting for your cash

10

production costs. However, with more valuable hay, and particularly where you are making small
square bales and large square bales that are dairy-quality, this target level for a reasonable fixed cost
will go up. I would say at least to $25/ton for large squares and maybe as high as $35/ton for small
square bales as long as you are correspondingly decreasing your labor costs. I have not done enough
work related to fixed costs with these high-valued hays to know for sure, so use your best judgement.
If you have specific equipment-depreciation-interest scenarios that you would like to analyze, I would be
glad to work with you on this. Contact me at Greg.Halich@uky.edu or at 859-257-8841.
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